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A B S T R A C T   
This study extends the existing literature by examining the impact of oil prices on the Dow Jones (DJ) Islamic 
index and sectoral stock indices. In particular, enhanced empirical estimations are used to provide an in-depth 
understanding of the sensitivity of stock indices towards oil price fluctuation. Quantile unit root test and 
quantile cointegration tests are used to examine the integrating properties of the underlying variables. Moreover, 
we use Quantile-on-Quantile (QQ) approach to examine the impact across diverse quantiles of explanatory and 
outcome variables. Findings of the QQ estimate indicates that lower (upper) quantiles of oil prices negatively 
affect the upper (lower) quantiles of the DJ Islamic index. In addition, either upper or lower quantiles of both 
markets indicate a positive relationship. The findings for financial sector, healthcare sector, consumer goods, 
consumer services, oil & gas sector, utility sector, and industrial sector are consistent with the findings of DJ 
Islamic index. Finally, for basic material, technology and telecommunication sectors, a positive relationship is 
found across different quantiles. This study provides policy implications based on the findings of these enhanced 
methodologies.   
1. Introduction 
Both developed and developing economies of the world are greatly 
influenced by global oil prices. More importantly, after the repeated 
episodes of economic crises in different parts of the world at different 
times, like world crisis 2008, European debt crisis 2011, and BREXIT 
2016, the investors are keen to know the potential effect of fluctuating 
oil prices generally on the global financial markets with particular 
emphasis on the stock market returns, (Shahzad et al., 2018). The 
impact of oil prices on the stock market is rationalized based on the 
direct effect of oil prices on earnings and cash flows of the corporate 
world (Arouri et al., 2012). Interestingly, the nature of the oil-stock 
relationship varies with respect to the nature of the country. The posi-
tive relationship is unanimously observed in oil-exporting economies 
(Kilian and Park, 2009). However, oil-importing economies show the 
inconsistent direction of oil-stock nexus (Badeeb and Lean, 2018). 
Moreover, change in oil prices is found equally important for both 
conventional stock markets and Islamic indices. 
However, the effect of oil prices becomes more relevant for Islamic 
indices due to the fact that most oil-producing countries are Islamic by 
faith, and these countries share and transfer their risk to each other 
during the times of financial turmoil. Therefore, increasing number of 
studies are found investigating the impact of change in crude oil prices 
in conventional stock markets (Bouri, 2015; Chou and Tseng, 2016; Creti 
et al., 2014; Driesprong et al., 2008; Huang et al., 2017; Sukcharoen 
et al., 2014; Joo & Park, 2017), however, limited literature is available 
on the corresponding effect on Islamic stocks (Badeeb and Lean, 2018; 
Ftiti and Hadhri, 2019; Narayan et al., 2019; Shahzad et al., 2018). In 
this paper, we extend the limited evidence available on oil-Islamic Stock 
nexus by employing enhanced quantitative methodology to provide 
more specific and exhaustive knowledge on the effect of oil prices on 
various levels of global Islamic stock index. We use the approach of 
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quantile unit root and cointegration analyses, along with quantile on 
quantile estimation to achieve the objective of the study. 
Theoretically, the modern financial model for stock market returns is 
built on the efficient market hypothesis (EMH). Though EMH argues that 
asset prices are fully reflected by existing evidence and it is hard to 
predict the future asset prices (Malkiel and Fama, 1970), this hypothesis 
is opposed by much empirical literature. Numerous studies have argued 
the predictability of stock returns due to the influence of factors like the 
oil prices, economic uncertainty, and others (Choi and Hammoudeh, 
2010; Mensi et al., 2017; Nazlioglu et al., 2015a,b; Sadorsky, 1999; 
Salisu&Oloko, 2015). The theoretical underpinning for oil-stock nexus is 
based on the theory of equity valuation, which hypothesizes that the 
stock price reflects the aggregate of the discounted values of expected 
future cash flows at various investment perspectives. These discounted 
values include various macroeconomic conditions and events, such as 
interest rates, inflation, economic growth, production cost, income, the 
confidence of investor and producer and oil shocks (Arouri and Nguyen, 
2010; Jouini, 2013). Volatile oil prices may lead to the reduced levels of 
risk premium, which in turn may have a negative effect on cash flows 
and consequent stock returns. In contrast, higher levels of global oil 
prices have the propensity to increase inflation rates, which will have a 
positive effect on interest rates and consequent returns on the stock. 
However, existing literature finds mixed evidence on the relationship 
between oil prices and stock returns. While negative relationship is 
found in many studies (Driesprong et al., 2008; Filis, 2010; Jones and 
Kaul, 1996; Kling, 1985; Sadorsky, 1999), some studies, however, found 
positive relationship (Narayan & Narayan, 2010; Zhu et al., 2014), or no 
significant relationship between oil prices and stocks (Apergis and 
Miller, 2009; Hatemi-J et al., 2017). The rationale behind mixed results 
in the literature may be the sample heterogeneity, time period, meth-
odology and distinctive net position of the countries in terms of 
oil-exporting or importing country (Smyth and Narayan, 2018). 
In this study, we focus on Islamic stock indices, unlike most of the 
prevalent studies which have covered conventional stocks, because of 
multiple reasons: First, recurrent financial crises-induced higher eco-
nomic uncertainty and repeated oil price shocks, which have made in-
vestors increasingly interested in alternative investment opportunities. 
Consequently, Islamic stocks have appeared as an attractive and 
competitive asset class against their conventional counterparts (Ftiti and 
Hadhri, 2019). Recent literature has found Islamic markets as suitably 
resilient to the global financial crisis of 2008 (Narayan and Phan, 2017a; 
Rizvi et al., 2015). 
Second, Islamic stocks being different from conventional stocks 
(Rahim and Masih, 2016; Narayan and Phan, 2017a), contains the 
possibility that Islamic stocks may react differently to oil prices. Hence, 
it is pertinent to explore this less explored financial market. The possible 
different reaction of Islamic stocks to oil prices is due to the hypotheses 
of conservatism and gradual information diffusion (Hong and Stein, 
1999). These hypotheses entail the aspects of information asymmetry in 
financial markets and consequent conservative approach of investors. 
Islamic markets, being based on the principles of profit and loss sharing, 
are supposed to have relatively less information asymmetry. Hence, 
these markets may not passively respond to oil prices, and investors may 
not be conservative. By comparison, there is a higher level of informa-
tion asymmetry in conventional markets. Hence, investors have con-
servative approach while investing and there are higher chances for 
conventional markets to overreact or underreact to oil prices (Narayan 
and Sharma, 2011; Phan et al., 2015a, 2015b). However, the link be-
tween Islamic stock and oil prices are not extensively explored to 
formulate any due association among both critical markets. 
Third, the limited literature available on the reaction of Islamic 
stocks provides mixed results as discussed above; therefore, it is 
appealing to extend the literature with the further investigation based 
on the in-depth inquiry of the oil-Islamic stock nexus by employing 
extensive methodology. Fourth, Islamic stock indices are popular 
because of their compliance to the Islamic rules and regulations for 
financial investments. These indices exclude conventional financial in-
stitutions and other firms which produce pork, alcohol, tobacco or 
firearms or involved in interest-based or gambling transactions. All the 
firms included in these Islamic indices pass through rigorous criteria of 
financial ratios, business activities and purification of income from 
dividends. Because of this popularity, a large variety of Islamic market 
indices have increasingly emerged at domestic and global financial 
markets. In addition, much of empirical literature on Islamic stocks also 
differ from conventional counterparts based on their performance 
(Jawadi et al., 2014) and efficiency (Al-Khazali et al., 2016; Mensi et al., 
2017). Therefore, this altogether implies to give enough attention to 
Islamic stocks behavior. 
The present study contributes to the literature mainly by addressing 
the limitations of most of the existing studies: First, since most of the 
current studies on oil-stock nexus have studied aggregate stock indices 
and very limited literature has considered sectoral stock indices. 
Therefore, we contribute in the limited literature on sectoral indices, 
and unlike some works which are based on country-level sectoral stocks, 
like Jordanian sectoral stock returns by Bouri et al. (2016), we study 
global sectoral indices to understand the global phenomenon. Our 
motivation behind the sectoral analysis is the fact that the potential 
effect of oil prices on the stock market is not at an equal level across all 
stock sectors. Rather, the sectors, which include oil and gas companies 
or manufacturing firms using oil as an input of their production, are 
likely to be affected directly from the changes in global oil prices (Bouri 
et al., 2016). Hence, the sectoral analysis provides separate effects for 
each sector, by highlighting which sector is affected more by oil prices 
and how sectors are behaving in comparison with overall index behavior 
(Lee et al., 2012). The sectoral analysis is important for investors more 
than a global, regional, or a country analysis, in order to design their 
optimal stock portfolio according to the respective cycle and sectoral 
spillover of global oil prices. This approach will be more efficient in 
mitigating and providing risk diversification (Elyasiani et al., 2011). 
Therefore, the findings of this study would help those investors partic-
ularly, who want to diversify their portfolio by investing in various Is-
lamic stock sectors after understanding their potential behavior to 
changes in oil prices. 
Second, since economic indicators normally follow a non-linear 
trend due to underlying dispersed properties (Neftci, 1984; Falk, 
1986), therefore, we presume the asymmetric response of different 
sectors of Islamic stocks to oil price changes. This supposition is 
consistent with the recommendation of many earlier studies that 
established the existence of asymmetric or non-linear link between the 
variables, especially in financial markets. The peculiar emphasis on 
financial market is due to the sensitivity of prices towards positive and 
negative shocks. In this context, Nazlioglu et al. (2015) argued that in-
ternational investors respond more noticeably to negative price changes 
compared to positive changes in financial assets prices. This implies that 
the reaction of stock market would be different in the times when oil 
prices in increasing or decreasing, therefore, the linear methods would 
not be able to provide insights into this commonly noticed behavior in 
financial markets. The study of Atil et al. (2014) has presented the good 
reasoning for the variables to preserve asymmetric behavior. The justi-
fication for the markets to persist nonlinear behavior, apart from the 
behavioral justification mentioned above, is attributed to several 
external actions that can change the dependence structure of the re-
lationships. These changes are driven by the events of economic and 
financial crises, like Global financial crisis, or wars and attacks like 9/11 
terrorist occurrence, or geopolitical tensions like the existing tension 
between USA and Iran, or the unexpected alteration in demand and 
supply, like Oil-glut 2014, or the changing structure of financial markets 
like the arrival of digital currencies etc. The occurrence of these events is 
supposed to drive changes in the financial or economic time-series, 
leading them to react in the non-linear manner (Afshan et al., 2018; 
Raza et al. 2017, 2019; Sharif et al., 2017). On this presumption, we 
believe non-linear econometric framework as the best model to explain 
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the nexus between Islamic stocks and oil prices. Moreover, some pre-
vious studies have used non-linear relationships, like the model of 
non-linear autoregressive distributed lags (NARDL) by Badeeb and Lean 
(2018), threshold cointegration by Wang et al. (2011), and the model of 
the Markov-switching vector error correction by Beckmann and Czudaj 
(2013), however, due to the methodological limitation, these studies are 
unable to make a comprehensive nonlinear analysis between the un-
derlying variables, especially in different financial market conditions. In 
response, the current study utilized the comprehensive method of 
quantile approaches that are novel for analyzing the quantile distributed 
nonlinear behavior among the variables that represent the analysis of 
bearish, normal and bullish market states. In this regard, we employ the 
Quantile unit root test and quantile cointegration test to examine the 
integrating properties of the underlying variables across different 
quantiles. Next, we apply the Quantile-on-Quantile regression to 
examine the relationship between DJ Islamic Market World Index and 
oil prices as well as between oil prices and 10 sectoral stock indices. 
Additionally, we compare the findings of Quantile-on-Quantile regres-
sion with the traditional quantile regression. The main advantage of QQ 
approach is that it provides an in-depth understanding by using different 
quantiles of both the independent and dependent variables. It helps to 
examine the relationship in various market states (bullish, normal and 
bearish) of both the oil and Islamic stocks at composite and sectoral 
level. 
Third, as discussed above, unlike most of the studies which are 
concentrated on conventional stocks, we have discussed the behavior of 
Islamic stock indices due to the multiple facts as mentioned above. 
Findings from the quantile cointegration test indicate that cointegration 
exists for Dow Jones Islamic market index as well as for each of the 10 
sectoral stock indices. Moreover, the outcomes of QQ estimates suggest 
that the relationship changes across different quantiles of dependent and 
independent variables indicating the existence of nonlinear behavior in 
the market while reassuring the selection of adequate methodology to 
investigate the oil-stock nexus. For example, when oil prices are high 
(upper quantiles), they exert a negative influence on DJ Islamic Index in 
bearish market condition (lower quantiles) but positive in bullish mar-
ket state (upper quantile). On the other hand, when oil prices are down 
(lower quantiles), they are insignificant to impact DJ Islamic Index in 
bearish market condition (lower quantiles) but significant to decrease 
Islamic stocks returns in bullish market state. Similar trends can be seen 
in the economic sectors of consumer goods, consumer services, financial 
sector, healthcare sector, oil & gas sector, utility sector, and industrial 
sector. 
Section 2 of the paper reviews the relevant literature on the oil-stock 
relationship, followed by section 3, which explains the methodology 
used in the study. Next, section 4 presents the results of the study. 
Finally, the paper concludes with section 5 on conclusion and policy. 
2. Literature review 
Academic literature largely supports the correlation between equity 
and commodity markets, and various methodologies have been 
employed in the literature to study the nexus between stock returns and 
oil prices (Büyükşahin et al., 2010; Choi & Hammoudeh, 2010; Filis 
et al., 2011). Along with stocks, investors now include raw materials also 
in their investment portfolios (Vivian & Wohar, 2012). Moreover, the 
study of Choi and Hammoudeh (2010) concluded that joint fluctuations 
of equity and commodity markets are used by investors to predict the 
future trends of these markets. Particularly over the last two decades, 
the association between global oil prices and equity market returns has 
become an essential topic in the study of financial economics. In this 
regard, the study of Sadorsky (1999) found that global oil prices have a 
substantial influence on the returns of the SP500 index. Similar findings 
were found for the equity market of Greece by Papapetrou (2001). In 
addition, a significantly high volatile correlation between oil and stock 
markets is found since the world crisis 2008 (Shafaai and Masih, 2013). 
Therefore, investors need potentially to consider oil price changes, while 
estimating potential returns from stock markets, and this is more rele-
vant to emerging economies because of their increased intensity towards 
oil. 
Oil prices influence the discounted cash flows of future returns from 
stocks. Therefore, increased oil prices today may cause a decline in eq-
uity returns tomorrow. Studies also found a bidirectional relationship 
between oil and stock prices (Sevuktekin et al., 2010). However, this 
causal relationship largely depends on a country being an exporter or an 
importer. For instance, Bjornland (2009) and Jimenez-Rodriguez and 
Sanchez (2005) found a positive impact of oil prices on stock returns in 
oil-exporting countries. In contrast, Arouri, and Nguyen (2010), Hooker 
(2002) and LeBlanc and Chinn (2004) found a negative effect of oil 
prices on stocks in oil-importing countries. The results of negative effect 
are consistent with some earlier studies of Ciner (2001), Jones and Kaul 
(1996), Sadorsky (1999), and inconsistent with other studies of Chen 
et al. (1986) and Huang et al. (1996). 
The study of Park and Ratti (2008) found a negative effect of oil 
prices change on stock returns in the countries of the UK, the USA, and 
France. Authors suggested the positive relationship between oil and 
stocks for exporting countries and drastic effects from oil to stocks for 
other economies. In fact, Malik and Ewing (2009) contended that 
volatility in stock returns because of oil price shocks is larger than 
respective volatility because of any other macroeconomic shock. Ac-
cording to Gogineni (2010), in a later study, changes in equity prices 
because of oil prices basically depend on the relative size of the change 
in oil prices. Nevertheless, the study of Jammazi and Aloui (2010) 
argued that there is a temporary negative effect of oil prices increase on 
stock returns, and the effect also varies with respect to the stage of the 
business cycle, expansion or a normal stage. 
In particular to Islamic stocks, the earlier study of Hussin et al. 
(2012) found volatility in Islamic stock indices of Malaysia because of oil 
price changes. However, the later study by Hussin et al. (2013) on 
Malaysia, reported that there are only short term effects of oil price 
shocks on Islamic indices. Moreover, studies have found that along with 
the effect on Islamic equities, oil price increase also enhances the rela-
tionship between Islamic stocks and Islamic bonds (Sukuk) (Akoum 
et al., 2012; Malik and Hammoudeh, 2007). With respect to the period of 
the financial crisis, Islamic stocks of Indonesia and Malaysia are found 
significantly correlated with oil prices during the 2008 financial crisis, 
as reported by Ghorbel et al. (2014). This shows the strong relevance 
between oil prices and Islamic stocks. 
In a recent study on Islamic equities, Nagayev et al. (2016) found the 
statistical and practical linkage between commodity market and the 
Dow Jones Islamic Market index, and they argued that this linkage 
varies with time. Moreover, their study observed that the linkage be-
tween commodity and equity markets remains substantially persistent 
during the period of the financial crisis. However, Islamic equities pro-
vide diversification benefits to investors against the crisis, although 
some commodities are superior in providing this benefit, like gold, 
natural gas, livestock, and grains, then others, like gold (Nagayev et al., 
2016). 
The consideration of the non-linear effect on the stock market is 
based on the assumption that investors in the markets come and go at 
different time horizons (Reboredo and Rivera-Castro, 2014). Time ho-
rizon maybe for a second for someday investor or years for another long 
term investor. Therefore, there is a possibility that different types of 
investor will influence the market differently. Hence, the asymmetric 
relationship between oil prices and stocks is found by Sadorsky (1999), a 
similar relationship is also found by Basher and Sadorsky (2006) in the 
case of emerging economies, and by Salisu and Oloko (2015) during the 
period of an economic slowdown. However, minimal asymmetry is 
found by Cong et al. (2008) in the case of the aggregate stock market of 
China. On the contrary, some studies have found the non-asymmetric 
relationship between oil prices and stocks by using large datasets and 
recommended to use hedging strategies to cover the risk of oil prices 
B.H. Chang et al.                                                                                                                                                                                                                               
Resources Policy 65 (2020) 101571
4
(Park and Ratti, 2008; Nandha and Faff, 2008). 
Basically, the nexus between oil and stock is highly complex, because 
of market complications, the role of other exogenous factors, such as 
changes in policy, technology advancement, and environmental issues. 
Hence, studies found inconclusive evidence for oil-stock nexus. On this 
account, Ramos and Veiga (2013) included more non-linear consider-
ations in the model and reported that the asymmetric effect of oil prices 
on stocks is only for oil-importing economies while considering the 
export and import differences between economies. This shows that a 
more detailed investigation based on non-linear considerations could 
offer further realistic results. 
The sectoral studies on the stock market are very limited. The 
available literature has studied sectoral indices of conventional stocks in 
Europe (Arouri & Nguyen, 2010; Arouri et al., 2012), G-7 countries (Lee 
et al., 2012), US (Broadstock & Filis, 2014; Elyasiani et al., 2011), and 
MENA region (Mohanty et al., 2011). Moreover, the analysis of stocks of 
a particular sector has received very limited coverage. Such as the 
studies of Boyer and Filion (2007) and Sadorsky (2001) reported that an 
increase in oil prices have a positive effect on stocks of oil and gas 
companies of Canada. Same findings for the same stocks were reported 
by El-Sharif et al. (2005) in the study of the UK stock market. Addi-
tionally, the authors observed that the effect of oil prices on sectors other 
than oil and gas is weak. In accordance with that, recently Nandha and 
Faff (2008) checked the effect of oil prices on 35 global stock industries 
included in Datastream database, they showed the effect of a rise in oil 
prices is negative on all industries other than oil and gas sector. From 
developing economies, Nandha and Brooks (2009) found a significant 
effect of oil prices on 35 developing economies. Similar results are found 
for the financial and services sector of Jordan by Bouri et al. (2016). 
However, they found an insignificant effect on the industrial sector. 
These varying effects of oil prices on different sectors highlight the 
importance of sectoral stock analysis. 
Most of the existing research on Islamic stocks is focused on its 
performance, risk or comparison with conventional counterparts. The 
potential effect of oil price shocks is largely studied in conventional 
stocks. Moreover, the limited literature available on oil-Islamic stock 
nexus has largely ignored sectoral Islamic stock analysis. In addition, the 
non-linear effects on sectoral Islamic stocks are rarely studied in the 
literature. The present study adds to the literature by employing an in- 
depth nonlinear econometric estimation - to study the effect of 
changes in global oil prices on global composite and sectoral Islamic 
stock market indices. The study will be beneficial for portfolio managers 
and investors in order to achieve beneficial cross-sectional diversifica-
tion in the global Islamic stock market indices. To enable smooth 
functioning and performance across the market, regulatory authorities 
can do legislation according to the results of various sectors. 
3. Data and methodology 
3.1. Data 
Daily data of 10 sectoral stock indices and Dow Jones Islamic Market 
World Index, over the period January 1996 to April 2019 is used in this 
Table 1 
Results of descriptive statistics.  
Variables Mean Maximum Minimum Jarque-Bera Obs 
DJ Islamic Stock 0.0003 0.0978   0.0818 45.356*** 6087 
Basic Material 0.0003 0.0987   0.1114 52.437*** 6087 
Consumer Goods 0.0003 0.0786   0.0641 85.521*** 6087 
Consumer Services 0.0004 0.0877   0.0747 39.664*** 6087 
Financial 0.0002 0.1728   0.1698 55.699*** 6087 
Healthcare 0.0004 0.0978   0.0619 69.643*** 6087 
Industrial 0.0003 0.0840   0.0839 44.783*** 6087 
Oil & Gas 0.0003 0.1361   0.1390 29.543*** 6087 
Technology 0.0004 0.1172   0.0867 94.547*** 6087 
Telecommunication 0.0002 0.0996   0.0807 75.345*** 6087 
Utilities 0.0002 0.1467   0.1178 85.882*** 6087 
Oil Prices 0.0002 0.1641   0.1709 35.672*** 6087 
Note: ***, **, * represent level of significance at 1%, 5% and 10% respectively. 
Source: Author Estimations 
Fig. 1. Trend plot of oil prices and DJ-Islamic market index.  
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study. Data is extracted from the Thomson Reuters Data Stream. DJ Is-
lamic index covers 2578 companies from 58 countries and represents 10 
main economic sectors of those countries. This index does not cover 
those companies whose business mainly involves weapons and defense, 
entertainment (e.g., pornography, hotels and gambling), tobacco, con-
ventional financial services, pork-related products, and alcohol. Once 
stocks have passed the initial screening, they need to pass through the 
second screening process, which relates to the financial ratios. Next, we 
use WTI crude oil (BRT) as the international oil price. Data for the oil 
prices is taken from Energy Information Administration (EIA). Table 1 
presents the descriptive statistics of the variables. The mean value of DJ 
Islamic index and sectoral stock indices range from 0.0003 to 0.0004. 
Healthcare, Consumer Services and Technology sectors have to mean 
above 0.0004, while below 0.0002 mean found for the financial, utilities 
and telecommunication sectors. Rest of the sectors lie in between 0.0003 
and 0.0004. On the other hand, the mean value of oil prices is 0.0002. 
Moreover, the Jarque-Bera values indicate that all variables are not 
normally distributed, which provides an indication of nonlinear asso-
ciation among the variables and therefore, the quantile approaches are 
recommended in this situation (Troster et al., 2018; Sharif et al., 2019a, 
b; Mishra et al., 2019; Arain et al., 2019). Finally, Fig. 1 presents the 
time series plot of the variables used in the study (see Fig. 2). 
3.2. Quantile unit root test 
Koenker and Xiao (2004) proposed quantile unit root test, which was 
later extended by Galvao (2009). Quantile autoregressive unit root test 
(QAR) introduced by Koenker and Xiao (2004) helps to examine the unit 
root properties of the variables both on the conditional mean as well as 
at different quantiles of the time series. However, their test statistics do 
not take into account the linear time trend and covariates into the 
quantile autoregressive model. In this study, we use QAR unit root tests 
(Galvao, 2009; Koenker and Xiao, 2004) to examine the stationarity 
properties of the variables on the conditional mean as well as at different 
quantiles of the variables. This study considers Xi as a rigorous time 
series by using the set of previous results MXi ¼ ðXi  1;…;Xi  0Þ 2 Ro;
where the transposition of matrix C is denoted by C’. In addition, this 
study considers FXð:jMXi Þ as a conditional distribution function for Xi 
given MXi . In this way, we estimate quantile unit root test on the 
Fig. 2. Quantile-on-Quantile (QQ) estimates of the slope coefficient, bβ1ðθ; τÞ. 
Note: The graphs show the estimates of the slope coefficient bβ1ðθ; τÞ QUOTE in the z-axis against the quantiles of Islamic stock prices in the y-axis and the quantiles of 
crude oil prices in the x-axis. 
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¼ γ1ðπÞþ γ2ðπÞiþ βðπÞXi   1þ
Xn
k¼1
βkðπÞΔXi  k þ F  1v ðπÞ (1)  
where π-quantile of FXð:jMXi Þ; is represented by QXπ ðXijMXi Þ, drift is rep-
resented by γ1ðπÞ, the linear trend is represented by i, persistence 
constraint is represented by βðπÞ, finally, for every quantile π∂∁½0; ​ 1�, 
the inverse of the conditional distribution of the error term is repre-
sented by F  1v . Keeping in view the fact, we use different persistence 
parameter ðbβÞ for every quantile of the conditional distribution of the Xi. 
In this study, the null hypothesis, H0 : βðπÞ ¼ 1 is tested at various 
quantiles π 2 by using the test statistics proposed by Galvao (2009) and 
Koenker and Xiao (2004). 
3.3. Quantile cointegration approach 
Empirical literature related to economics and finance suggests that 
cointegration vector changes across the distribution. This study, there-
fore, uses the quantile cointegration model established by Xiao (2009). 
The advantage of this model is that it helps to examine the impact of 
conditioning variables on the shape, scale, and location of the condi-
tional distribution of the feedback variable. By following the procedure 
adopted by Saikkonen (1991), Xiao (2009) divides the errors of the 
cointegrating equation into lead-lag terms, and in this way, Xiao (2009) 
uses an innovative model to deal with the endogeneity issues found in 
the traditional co-integration models. Therefore, Xiao (2009) proposes 
the model which is based on the conventional cointegration model of 
Engle and Granger (1987), where αðπÞ is a vector of constants. In this 
particular example we have: 




















þ F  1v ðπÞ (3) 
Next, the quantile cointegration model, including the quadratic term 



















þ F  1v ðπÞ
(4) 
Fig. 2. (continued). 
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In addition, Xiao (2009) established a test to measure the stability of 
the cointegrating coefficients mentioned in equation (4). In this test, for 
all quantiles π; the null hypothesis is that, H0 : αðπÞ ¼ α, Xia derived a 
supermum norm function for the absolute value of the change 
cVnðπÞ¼ ðbαðπÞ   bαÞ as test statistics. Thus, in this study, we use a test 
statistic supπjcVnðπÞj for all quantiles. In addition, for estimating the 
critical value of the test statistic supπjcVnðπÞj, 1000 Monte Carlo simula-
tions are used. 
3.4. Quantile-on-Quantile regression 
Finally, we use the Quantile-on-Quantile approach proposed by Sim 
and Zhou (2015) to examine the comprehensive relationship between 
oil prices and Islamic stock indices. This model is considered as an 
extension of standard quantile regression, which mainly examines the 
impact of quantiles of a single independent variable on the various 
quantiles of the dependent variable. This technique is mainly based on a 
combination of nonparametric estimation and quantile regression. First, 
standard quantile regression is estimated to examine the impact of an 
explanatory variable on different quantiles of the outcome variable. 
The standard quantile regression model (Koenker and Bassett, 1978), 
is considered as an extension of the standard least square model. In 
comparison to the linear regression model, quantile regression not only 
examines the impact of a variable on the conditional mean of the 
dependent variable but also on different quantiles of the dependent 
variable. In this way, the quantile regression model provides a more 
comprehensive relationship than the least square model. In addition, 
traditional linear regression, proposed by Cleveland (1979) and Stone 
(1977) is estimated to examine the impact of the specific quantile of the 
independent variable on the dependent variable. Therefore, combining 
these both techniques, that is, standard quantile regression and tradi-
tional linear regression helps to examine the impact of various quantiles 
of the explanatory variable on the various quantiles of the outcome 
variable. The combination of these two techniques, therefore, can help 
us to understand the deeper relationship than the conventional tech-
niques such as OLS and standard quantile regression. 
Next, we use Quantile-on-Quantile estimation (Sim and Zhou, 2015) 
to examine the impact of different quantiles of oil prices on the various 
quantiles of DJ Islamic market global and sectoral indices by using the 
following nonparametric quantile regression model. 
DJIt ¼ ​ γσðOiltÞ þ uσt (5)  
where, DJIt represents the Dow Jones Islamic index in period t;Oilt 
represents world oil price index in time t; σ is the σth quantile on the 
distribution of world oil price index. For sectoral indices, DJI is replaced 
with each of the sectoral indices. In addition, uσt represents quantile error 
term, where estimated σth quantile is equal to zero. Moreover, ασð:Þ is 
unknown since no information is available on the relationship between 
world oil prices and Islamic stock indices. Finally, it is very important to 
know the choice of bandwidth when the nonparametric analysis is 
applied. The advantage of this bandwidth is that it helps to simplify the 
goal point, size of the quarter backgrounds, and as a result, bandwidth 
gearshift the pace of the outcome. A large bandwidth, h would decrease 
the variance, but the deviation of estimation would increase and vice 
versa. Following, Sim and Zhou (2015) we use a bandwidth parameter h 
¼ 0.05 in this research. 
Table 2 
Results of Quantile Unit Root test for Sectoral Islamic Stock Indices.  
Quantile DJ Islamic Basic Material Consumer Goods Consumer Services 
α(τ) t-stats CV α(τ) t-stats CV α(τ) t-stats CV α(τ) t-stats CV 
0.10 0.997   1.151   2.783 0.976   1.174   2.808 0.996   1.188   2.690 0.598 ¡2.567 ¡2.224 
0.20 0.997   1.418   2.783 0.979   1.996   2.808 0.997   1.583   2.690 0.657 ¡2.492 ¡2.103 
0.30 0.996   2.522   2.824 0.977   2.084   2.849 0.998   1.328   2.730 0.892   1.979   2.435 
0.40 0.996   2.485   2.893 0.980   1.989   2.919 0.999   0.400   2.796 0.935   2.206   2.494 
0.50 0.967   2.460   2.998 0.988   1.847   2.843 1.002 0.219   2.441 0.966   1.642   2.565 
0.60 0.998   0.590   2.732 0.987   2.094   2.757 1.001 0.245   2.641 0.984   2.333   2.540 
0.70 0.995   0.977   2.659 0.983   2.499   2.683 1.000   0.156   2.570 0.983   2.215   2.473 
0.80 0.991   1.027   2.565 0.981   2.467   2.588 0.998   0.557   2.479 0.982   0.974   2.385 
0.90 0.975   2.363   2.443 0.973   2.470   2.465 0.998   0.474   2.361 0.984   0.674   2.272 
Quantile Financials Healthcare Industrial Oil & Gas 
α(τ) t-stats CV α(τ) t-stats CV α(τ) t-stats CV α(τ) t-stats CV 
0.10 0.971   0.128   2.711 1.001 0.842   2.802 0.978   0.393   2.677 0.993   1.986   2.220 
0.20 0.979   0.166   2.711 1.001 0.608   2.802 0.990   1.390   2.677 0.996   2.290   2.456 
0.30 0.972   0.865   2.751 1.000 0.106   2.844 0.990   2.075   2.716 0.996   1.624   2.430 
0.40 0.968   2.782   2.818 1.000   0.199   2.913 0.992   2.273   2.782 0.996   1.315   2.489 
0.50 0.992   0.816   2.920 1.002 0.300   2.837 0.992   0.772   2.429 0.991   0.644   2.560 
0.60 0.983   2.135   2.661 0.997   1.151   2.751 0.997   1.458   2.628 0.996   1.667   2.535 
0.70 0.985   2.011   2.590 0.997   1.418   2.678 0.997   1.510   2.557 0.989   1.639   2.468 
0.80 0.986   2.232   2.498 0.996   2.522   2.583 0.997   1.581   2.467 0.988   1.644   2.380 
0.90 0.986   2.326   2.379 0.996   2.485   2.460 0.997   1.785   2.350 0.987   1.705   2.267 
Quantile Technology Telecommunication Utilities Oil Price 
α(τ) t-stats CV α(τ) t-stats CV α(τ) t-stats CV α(τ) t-stats CV 
0.10 0.694 ¡2.643 ¡2.119 0.988   0.292   2.679 1.001 0.174   1.981 0.989   2.380   2.417 
0.20 0.793 ¡2.524 ¡2.356 0.989   0.354   2.679 0.998   1.298   1.981 0.989   2.251   2.675 
0.30 0.831 ¡2.493 ¡2.392 0.988   2.252   2.719 0.998   1.343   2.010 0.988   1.974   2.646 
0.40 0.991   1.304   2.792 0.990   2.435   2.785 0.999   0.740   2.059 0.988   1.705   2.711 
0.50 0.99   0.96   2.257 0.992   1.856   2.032 1.002 0.494   1.924 0.995   1.747   2.434 
0.60 0.978   0.250   2.637 0.993   2.582   2.630 0.999   0.618   1.944 0.995   0.503   2.761 
0.70 0.984   0.824   2.567 0.997   1.513   2.560 0.999   1.241   1.892 0.991   0.951   2.687 
0.80 0.995   0.362   2.476 0.997   1.540   2.469 0.999   1.665   1.826 0.991   1.304   2.592 
0.90 0.995   0.503   2.358 0.997   1.430   2.352 0.999   1.654   1.739 0.989   1.668   2.469 
Note: The table shows the persistence estimates α(τ), t-statistics and critical values of the quantile unit root test proposed by Koenker and Xiao (2004) and Galvao 
(2009). Bold values of t-statistics denote rejection of the null hypothesis H0: α(τ) ¼ 1 at the 5% significance level. 
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4. Results discussion and analysis 
Table 2 presents the results of the quantile unit root test. In quantile 
unit root test, βðπÞ denotes the persistent values, t-stats indicates the t 
statistics and CV indicates the critical values of DJ Islamic index, 10 
sectoral stock indices and oil prices against each quantile. In addition, 
for all 10 quantiles [0.10–0.90], the null hypothesis is that H0 : βðπÞ ¼
1. The null hypothesis denotes that all variables are nonstationary. Bold 
values of t-statistics denote the rejection of the null hypothesis H0: α(τ) 
¼ 1 at the 5% significance level. In our case, the null hypotheses of non- 
stationarity are rejected for lower quantiles of consumer services and 
technology sector. These findings, therefore, indicate that the data for 
consumer services and technology sector is stationary at lower quantiles, 
whereas, it is non-stationary at the median and upper quantiles. 
Nevertheless, the data for all other sectors, DJ Islamic index, and oil 
prices are nonstationary for all quantiles. 
Next, we apply the quantile cointegration test proposed by Xiao 
(2009) to test the cointegration between oil prices and DJ Islamic Index 
as well as between oil prices and 10 sectoral stock indices. Table 3 
presents the results of quantile cointegration of DJ Islamic index, and 
sectoral stock indices with the oil prices. This table presents supremum 
norm values, β and γ coefficients along with their critical values, CV1, 
CV5, and CV10, at 1%, 5%, and 10%, significance levels, respectively. 
Findings of the study indicate that the coefficients β and γ are above all 
the critical values at 1% significance level, which indicates that the 
long-run cointegration exists between oil prices and DJ Islamic sectoral 
stock indices. These results indicate a nonlinear relationship between oil 
prices and DJ Islamic stock market index as well as between oil prices 
and sectoral stock indices. 
The results of quantile on quantile (QQ) estimates indicate that the 
impact of oil prices on the DJ Islamic index as well as on the sectoral 
stock indices varies across different quantiles of dependent and inde-
pendent variables. In addition, the results also vary across different Is-
lamic sectoral stock indices. Upper quantiles (i.e. 0.85–0.95) of oil 
negatively affect the lower quantiles (i.e. 0.05–0.25) of DJ Islamic stock 
index. This implies that the positive change in oil price negatively effects 
DJ Islamic index in bearish market condition. In the same way, the upper 
quantiles (0.85–0.95) of DJ Islamic index is negatively influenced by the 
lower quantiles (0.05–0.25) of oil prices. Moreover, during moderate 
quantiles (0.3–0.7) of both oil prices and DJ Islamic stock index, the 
relationship between these two markets is negligible. On the contrary, 
DJ Index affect positively from both low and high oil shocks, when the 
markets are either in the bullish condition or a bearish condition. The 
findings of sectoral indices, such as consumer goods, consumer services, 
financial sector, healthcare sector, industrial sector, oil & gas sector and 
utility sector, are consistent with the findings of DJ Islamic stock index. 
Next, we discuss the findings of sectoral Islamic stocks, which 
represent contrasting findings from the composite Islamic stock index. In 
the sector of basic material, the upper quantiles (0.85–0.95) of the basic 
material stocks are positively affected by the lower quantiles of oil pri-
ces, which implies that during a low price change in the oil market, it 
positively (negatively) affect the DJ Islamic index under bearish (bull-
ish) market conditions. On the other hand, high oil prices negatively 
(positively) affect the basic material sector during the bearish (bullish) 
market situation. Moreover, during intermediate quantiles (0.35–0.75) 
of the Basic material sector and oil prices, the relationship between the 
two variables is negligible. 
For the Technology sector, the relationship is positive across 
different quantiles of both oil prices and Technology sector. It notably 
indicates that oil prices positively affect the Technology sector regard-
less of the market conditions of both the oil and Technology sector. In 
addition, for the Telecommunication sector, the relationship is also 
positive for most of the quantiles. However, a few exceptions are there. 
For example, upper quantiles (0.85–0.95) of oil prices negatively affect 
the stock price of telecommunication sector at lower quantiles 
(0.05–0.25) when the market is bearish. From these results, it can be 
concluded that both Technology and Telecommunication sectors are 
positively influenced by the oil prices changes and the effect on these 
two sectors is different from those of other sectors. 
Next, we compare the results of QQ estimates with the standard 
quantile regression. Fig. 3 provides these findings for both the DJ Islamic 
index and sectoral stock indices. The findings of QQ estimates are more 
or less consistent with the findings of standard quantile regression. 
However, a few exceptions are there. QR estimate indicates the negative 
effect of oil prices on the DJ Islamic index during upper quantiles (0.90 
Table 3 
Results of quantile cointegration.  
DJ Islamic Price Index 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. PRIt В 4384.227 2737.214 2043.764 1746.437 
γ 2913.432 1942.324 1234.586 946.643 
Basic Material 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. BSMt В 8482.446 5834.221 4832.778 3931.471 
γ 3471.425 2842.457 2257.118 1946.786 
Consumer Goods 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. COGt В 537.436 321.392 293.567 233.466 
γ 289.325 193.332 124.553 98.329 
Consumer Services 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. COSt В 938.239 748.432 542.553 402.227 
γ 673.428 453.548 302.474 289.653 
Financials 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. FINt В 1835.632 1546.328 1039.654 993.580 
γ 948.557 684.369 493.672 348.971 
Healthcare 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. HCSt В 1246.449 934.410 548.539 204.345 
γ 783.557 589.578 499.256 375.448 
Industrial 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. INDt В 1598.332 1372.322 1066.499 861.157 
γ 202.898 142.475 100.006 89.547 
Oil & Gas 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. O&Gt В 1728.823 490.843 283.567 234.276 
γ 266.140 40.650 30.482 26.727 
Technology 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. TECt В 1210.762 1001.470 672.935 498.016 
γ 106.774 82.213 58.814 41.107 
Telecommunication 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. TELt В 3859.719 3415.317 2038.357 1258.329 
γ 485.744 360.212 274.548 121.848 
Utilities 
Model Coeff. Supτ | Vn(τ) | CV1 CV5 CV10 
OILt vs. UTIt В 2361.980 662.412 473.174 01.074 
γ 290.544 85.849 58.160 47.223 
Note: This table presents the results of the quantile cointegration test of Xiao 
(2009) for the logarithm of the DJ sectoral Islamic stock price with oil prices. We 
test the stability of the coefficients β and γ in the quantile cointegration model 
(EQ. 3). CV1, CV5, and CV10 are the critical values of statistical significance at 
1%, 5%, and 10% respectively. We use 1000 Monte Carlo simulations to 
generate critical values. We use an equally spaced grid of 19 quantiles, 
[0.05–0.95], to calculate the test statistic of the quantile cointegration model 
between DJ sectoral Islamic stock price and Oil Price. 
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& 0.95) only, whereas the QQ estimate indicates the negative effect in 
both during lower (0.05.0.10 & 0.15) and upper (0.90 & 0.95) quantiles. 
The same difference is found for the oil and gas sector as well. Moreover, 
for other sectors, the results remain the same for both QQ and Quantile 
regression estimates. 
Fig. 3. Comparison of quantile regression and QQ estimates. 
Note: The graphs display the estimates of the standard quantile regression parameters, denoted by QR (continuous black line), and the averaged QQ parameters, 
denoted by QQR (dashed black line), at different quantiles of oil prices and different sectors of Islamic Stock indices. 
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5. Conclusion and policy implication 
The global oil prices have a great influence on both the developed 
and developing economies of the world. As a result of economic crises, 
such as the European debt crisis 2011, BREXIT 2016 and the global 
financial crisis, investors are keen to know the impact of oil price shocks 
on the stock market returns. The impact of oil prices on the stock market 
returns depends upon the nature of the market situation, size and 
Fig. 3. (continued). 
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income level of countries. In the prevailing literature, it is observed that 
the significance of energy in growth process varies with the country’s 
economic expansion and industrial structure. Moreover, it is also 
observed that the impact of oil price depends on country’s trade struc-
ture suggesting the positive association in oil-exporting countries, 
whereas inconsistent relationship is found in the oil-importing coun-
tries. The significance of oil prices is equally important for both con-
ventional and Islamic stock indices. However, it is observed that very 
limited studies have examined the impact of oil prices on the Islamic 
stock indices. Also, those who analyzed the association of Islamic stocks 
with oil prices focused on the general impact of Islamic stocks and 
lacked in terms of sectoral examination. 
This study extended the existing literature by examining the impact 
of oil prices on the DJ Islamic index as well on the different sectoral 
stock indices. We also extended the existing literature by employing 
enhanced methodologies in order to provide an in-depth understanding 
of the relationship between these variables. We used quantile unit root 
test and quantile cointegration test to examine the integrating properties 
of the underlying variables. We also used quantile on quantile (QQ) 
regression to examine the impact of different quantiles of oil prices on 
the different quantiles of DJ Islamic index and sectoral stock indices. 
Additionally, we compared the results of QQ approach with the standard 
quantile regression. 
Findings of the study suggested that the impact of oil prices on the DJ 
Islamic index as well as on the sectoral stock indices varies across 
different quantiles of dependent and independent variables. Moreover, 
the findings also change across different sectors. In particular, estimates 
indicated that the oil prices negatively affect the DJ Islamic index, when 
the oil market is in the bullish (bearish) state, DJ Islamic index goes in 
the bearish (bullish) state. Moreover, this impact becomes positive when 
both markets are either in the bullish or bearish state. The findings of 
sectoral indices such as consumer goods, consumer services, financial 
sector, healthcare sector, industrial sector, oil & gas sector and utility 
sector are consistent with the findings of DJ Islamic stock index. In 
addition, the findings of the Basic material sector, the Technology 
sector, and Telecommunication sector are different from those of sec-
toral indices. For the last of these two sectors, the relationship is positive 
across different quantiles. From these findings, it can be concluded that 
oil prices generally have a positive impact on the Technology and 
Telecommunication sector regardless of the different states of both 
markets. 
These findings overall provide policy implications for different states 
of the oil market and composite and sectoral stock indices. For example, 
oil price negatively affects the DJ Islamic index, when either of these 
markets is in the bullish, and another is in the bearish market state. 
Therefore, in such a situation, it would not be wise for the investors to 
invest in the DJ Islamic index when oil prices are increasing since it 
responds negatively to the changes in the oil prices. On the contrary, the 
decision can be the opposite when both of the markets are either in the 
bullish or bearish conditions. In addition, since oil prices similarly affect 
the seven out of ten sectors; therefore, in these sectors, it would be 
recommended to follow the same investment strategies as suggested for 
the composite Islamic index. Finally, the impact of oil prices shocks 
tends to impact marginally to the telecom, healthcare and technology 
sectors. The findings contain policy implications insisting that these 
sectors can be regarded as safe-heaven against oil prick shocks, espe-
cially during the crisis periods, owing to their neutral behavior in the 
times of oil price fluctuation. Hence, the outcomes could be utilized to 
formulate efficient hedging strategies. We have observed in the past that 
Islamic stocks are not invulnerable to financial crisis, however, the 
dependence structure in certain sectors have highlighted that investors 
can find profitable segments to protect their money, if they remain alerts 
and respond according to the resilience of each sectors in the Islamic 
stock. Furthermore, to gain benefit from sectoral dynamics of Islamic 
stocks, it is believed that investments in the less vulnerable sectors, such 
as telecom, technology and healthcare, would provide a good 
opportunity for the investors when the oil prices are rising. The year 
2020 looks promising. Since the Middle East and Russia are the main 
suppliers of crude oil, the Abu Dhabi vision 2030 is rightly geared to-
wards enhancing its capacity as the supplier of such oil as it will turn out 
to be a game-changer in the long run. Abu Dhabi has become one the 
fastest growing economies of the world, with its recent entry into the 
global competitive index, UAE must continue to leverage its current oil 
wealth into a sustainable and diverse economy. 
Appendix A. Supplementary data 
Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.resourpol.2019.101571. 
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